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Abstract of RU2142362 

FIELD: extrusion of tubes of thermoplastic 
materials. SUBSTANCE: method comprises 
steps of extruding tube of thermoplastic material; 
cooling it by means of first cooling device 
arranged behind extruder until temperature of 
orientation of thermoplastic material; mounting 
tube onto mandrel at orientation temperature at 
applying traction effort to tube by means of 
traction mechanism arranged after mandrel for 
overcoming resistance at mounting tube onto 
mandrel. Mandrel is stationary secured to 
extruder by means of tensioning member and it 
includes expanding section that forms bulge 
along tube circumference. Tube is cooled in 
addition by means of second cooling unit 
arranged after expanding section of mandrel. 
Resistance that counteracts tube mounting onto 
mandrel is controlled along tube circumference 
with the aid of row of separately operated 
resistance control units arranged near mandrel. 
EFFECT: possibility of making tube with constant 
thickness of wall and constant double-axis 
orientation. 8 cl, 3 dwg 
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(57) PecjDepaT: 

B cnoco6e M3roTOBJieHna flByxocHO 
opueHTupoBaHHOw Tpy6bi m TepMormacTMHHoro 
MaTepwana 3KCTpy,qnpyK)T Tpyoy, oxna>KflaHDT ee 
nepBbiM oxna^afomuM ydpoMCTBOM , 
pacnono>KeHHbiM nocne 3KCTpyAepa, flo 
TeMnepaTypbi opMeHTai^nn TepivionnacTHMHoro 
MaTepnana. Haca>KHBaK)T Tpyoy Ha onpaBKy, 
Korfla OHa wvieeT TeivinepaTypy opueHTai^nn, 
nyTeiw npunoKeHun T^roBoro ycwnMfl k Tpy6e 
TaroBbiM ycTpoMCTBOM, pacnono>KeHHbiM nocne 
onpaBKM, Arm npeofloneHWfl conpoTHBneHHfl, 
npoTHBOfleMCTByHDinsro Haca>KHBaHHfo Tpy6bi Ha 
onpaBKy. OnpaBKa 3aKpenneHa HenoflBM>KHO Ha 
3KCTpyAepe nocpencTBOM HaTHWHoro aneivieHTa 
m coAep>KHT pacLunpaMDinyMD ceKi4Hho, KOTopafl 
o6pa3yeT pacLunpeHne no OKpy>KHOc~rn TpySbi. 
Tpyoy flonoriHUTeribHO oxna>KAaK3T BTopbiM 
oxna>KflaK)LJ4MM ycTpoMCTBOM, pacnono>KeHHbiM 



nocne pacujupfljOLnen ceKi^nn onpaBKM. 
Ocyii4ecTBnsqfOT perynnpoBaHne conpoTMBneHna, 
npoTHBOfleMCTByioLi^ero HacaxuBaHMK) TpyCbi Ha 
onpaBKy, no OKpyxHOCTH TpyGbi c noMOLijbio 
p^Aa MHflMBHAyaJibHO ynpaBnaeivibix 
perynnpyKDLHnx conpoTUBneHi/ie cpencTB, 
ycTaHOBneHHbix b6jih3h onpaBKH. Cnoco6 
no3Bon?ieT nonynaTb flByxocHO 
opueHTupoBaHHyfo Tpyoy c nocTOAHHoti 

TOnLI^HHOki CTeHKM M nOCTOHHHOM flByXOCHOW 

opneHTai4neM. 7 3.n.cjD-nbi, 3 wn. 

A 




-1- 




(19) RU (11) 



2 142 362 3) C1 

B 29 C 55/26, 47/90 



(51) Int. CI. 6 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



W ABSTRACT OF INVENTION 



ro 

w 

ro 



(21), (22) Application: 96119396/12, 17.03.1995 
(24) Effective date for property rights: 17.03.1995 
(30) Priority: 22.03.1994 NL 9400453 
(46) Date of publication: 10.12.1999 

(85) Commencement of national phase: 20.09.96 

(86) PCT application: 

NL 95/00100 (17.03.95) 

(87) PCT publication: 

WO 95/25627 (28.09.95) 

(98) Mail address: 

103735, Moskva, ul.H'inka, 5/2, 
Sojuzpatent, nachal'niku otdela mekhaniki 
Tomskoj E.V. 



(71) Applicant: 
Vavin B.V. (NL) 

(72) Inventor: Jan Gendrik Prenger (NL) 

(73) Proprietor: 
Vavin B.V. (NL) 



o 

CM 

co 

CO 
CM 



(54) METHOD AND APPARATUS FOR MAKING DOUBLE-AXIS ORIENTATION PIPELINE OF THERMOPLASTIC 
MATERIAL 



(57) Abstract: 

FIELD: extrusion of tubes of 
thermoplastic materials. SUBSTANCE: method 
comprises steps of extruding tube of 
thermoplastic material; cooling it by means 
of first cooling device arranged behind 
extruder until temperature of orientation of 
thermoplastic material; mounting tube onto 
mandrel at orientation temperature at 
applying traction effort to tube by means of 
traction mechanism arranged after mandrel 
for overcoming resistance at mounting tube 
onto mandrel. Mandrel is stationary secured 
to extruder by means of tensioning member 
and it includes expanding section that forms 
bulge along tube circumference. Tube is 
cooled in addition by means of second 



cooling unit arranged after expanding 
section of mandrel. Resistance that 
counteracts tube mounting onto mandrel is 
controlled along tube circumference with the 
aid of row of separately operated resistance 
control units arranged near mandrel. EFFECT: 
possibility of making tube with constant 
thickness of wall and constant double-axis 
orientation. 8 cl, 3 dwg 
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HacToamee M3o6peTeHne othocmtca k 
cnoco6y Arm npoM3BOACTBa AByxocHO 
opueHTi/ipoBaHHotf Tpy6bi M3 TepMonnacTMHHoro 
MaTepnana, BKriKDHarOLneiviy HacawwBaHne Tpy6bi 
Ha onpaBKy npn TeMnepaType opueHTai^nn 
nnacTMMHoro MaTepMana, npn stom onpaBKa 
MMeeT pacujupeHHyfo nacTb, Korapafl 
npoM3BOAHT pacujupeHne b HanpaBneHMM 
OKpy>KHOCTM TpySbi, m nocre onpaBKM OKa3aHMJR 
Ha Tpyoy B03AeMCTBMfl aKcuanbHO 
HanpaBneHHoro TaroBoro ycMnMfl, b xoAe 
KOToporo Tpy6a CTan kh BaeTCfl c 
conpoTMBJieHneM, KOTopoe npoTMBOAeficTByeT 
ABUxeHUfo Tpy^bi no onpaBKe. B KOHTeKde 
HacTO^LAero M3o6peTeHM?i TepMMH "Tpy6a" TaK>Ke 
OTHOCMTca k \A3f\en\AnM hjim npoAyKTaM 
pyKaBHoro Tuna. 

3aAaneM AByxocHoro opueHTupoBaHun 
nnacTMKOBoro MaTepnana Tpy6bi, M3BecTHoro 
KaK AByxocHa^ BbiTfl>KKa Tpy6bi, ABnaeTCfl 
ynyHLueHHe cbomctb Tpy6bi n ocpeACT bo m 
opueHTMpoBaHM^ MoneKyn nnacTHKOBoro 
MaTepnana Tpy6"bi b AByx b33mmho 
nepneHAHKyrmpHbix HanpaBneHMax. B oahom M3 
o6bNHo M3BecTHbix cnocoGoB AByxocHoe 
opueHTupoBaHne oo"bNHO ocyLAecTBnaioT nyTeM 
Haca>KM BaHUR Tpy6bi Ha onpaBKy npn 
cooTBeTCTBytoLAeM TeMnepaType, nocpeACTBOM 
B03AeMCTBna Ha Tpyoy aKcuanbHO 
HanpaBneHHoro TflroBoro ycwnnfl 3a onpaBKofi. 
Haca>KMBaHMe Tpy6bi Ha onpaBKy TaioKe MO>KeT 
cnoco6cTBOBaTb ocyi_necTBneHwe 
AonoriHUTeribHoro B03AeMCTBi/ia Ha Tpycy 
ToriKaHDLAero nnn HaAaBJiMBatoLnero ycunn^ 
nepeA onpaBKOM b HanpaBneHMM onpaBKM. 3to 
npuBOA^T k yMeHbLUGHHio Heo6xoAMMoro 
TaroBoro ycurinfl n o6ecneHMBaeT B03M0>KH0CTb 
SojibLueM CTeneHU BbiTfl>KKH. OnpaBKa mmggt 
pacujupeHHyHD nacTb, KOTopaa npoM3BOAMT 
yBennneHMe pa3iviepoB b HanpaBneHMM 
OKpyxHOCTH TpyCbi. 3to b 3HaHMTenbHOM 
CTeneHW onpeAenaeT opneHTau,Mfo 
nnacTMKOBoro MaTepnana b HanpaBneHMM 
OKpyxHOCTH. AKcuanbHO HanpaBneHHoe TaroBoe 
ycMnne b 3HaMMTeribHoPi CTeneHU onpeAermeT 
opneHTai_\Mho b aKcuaribHOM HanpaBneHMM. 
flocTHTHyTafl AsyxocHa?! opueHTai^ufi 
3aKpenrifleTca (3aMopa>KMBaeTCfl) nyTeM 
oxria>KAeHMfl TpyGbi. 

CnocoS Tuna, onucaHHoro b npeaMOyne, y>Ke 
M3BecTeH M3 naTeHTa TepiviaHMH DE-2,357,210 
(Petzetakis). B stom nySjiMKau.nn onucaHO, KaK 
M3BecTHbiM cnocoooM, nocpeACTBOM npecca ati^ 

BblAaBflMBaHUfl nnn 3KCTpyAnpoBaHna 
M3roTaBfiMBaK)T KpyrnyK) Tpyoy c OTHOcnTenbHO 
ToncTbiMM CTeHKaMM. PaccMaTpuBas B 
HanpaBneHUM ABH>KeHHfi TpySbi, MaccuBHa^i 
HeAecjDopMkipyeMafl onpaBKa c KOHycoo6pa3HOM 
pacujupeHHOM nacTbfo pacnojio>KeHa 3a 
npeccoM. Tpy6a Haca>KMBaeTCfl Ha onpaBKy npn 
TeMnepaType opneHTnpoBaHi/m, 
cooTBeTCTByioLAeM Bbi6paHHOMy nnacTMKOBOMy 
MaTepnany, nocpeACTBOM B03AeMCTBnn Ha 
Tpyoy T^roBoro ycMnMfl, OKa3biBaeMoro Ha Tpyoy 
3a onpaBKOM. fluaMeTp Tpy6bi nocrieAOBaTenbHO 
yBeriMHMBaeTcsq, n TOJiLAMHa CTeHOK 
yMeHbLuaeTcn. 

Ha nyTM Me>KAy npeccoM m KOHnnecKoPi 
pacujupeHHOM nacTbfo onpaBKM GKCTpyAnpyeMaa 
Tpy6a npoxoAMT nepe3 cpeACTBO, 3aAaneCi 
KOToporo flBnaeTCfl o6ecneneHMe MaKCMMaribHO 
bo3mo>khom roMoreHHOCTM Tpy6"bi nepeA 
ocyLAecTBneHneM pacujupeHna b HanpaBneHUM 
OKpyxHOCTH. 3to 03HaqaeT, mto npeAnpwHATa 
nonbiTKa noriyMeHMn oahopoahoCi ToniAUHbi 
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CTeHKM B HanpaBJieHUM OKpyXHOCTM CTeHKM 

Tpy6bi nyTeM ocyiAecTBneHMj^ Me>KAy nponuM 
Kann6poBKM Hapy>KHoro A^isiMeTpa. TaioKe 
npeAnpnH?iTa nonbiTKa AOBecTM nnacTMKOBbiM 
MaTepnan CTeHKM Tpy6bi ao oahopoahom 
eAMHOo6pa3HoCi TeMnepaTypbi, KOTopasq 
Han6onee np^eMneMa Ana paccMaTpMBaeMOM 
AByxocHOM opMeHTau,MH b MHTepecyioLAeM Hac 
cnynae. 

Ha npaKTMKe ycTaHOBneHO, hto 
M3roTOBneHMe AByxocHO opueHTupoBaHHbix 

THD^MHrOB UnM Tpy6onpOBOAOB W3BeCTHblMM 

cnoco^aMU ^Bn^eTC^ HeAOCTaTOHHO 
perynnpyeMbiM. 3to AeJiaeT M3BecTHbie 
cnoco6bi HenpuroAHbiMM fljifi ncnonbsoBaHna b 
KanecTBe HenpepbiBHoro npoi^ecca b 
npoMbiLuneHHOM MacLUTaoe, b nacTHOCTM, 

nOTOMy, HTO He HaMAeHa B03M0>KH0CTb 

nonyneHna AByxocHO opueHTupoBaHHbix 
TK)6nHroB nnn Tpy6onpoBOAQB npneMneMoro 
KanecTBa. YcTaHOBneHO, b nacTHOCTM, hto 
M3BecTHbiM cnoco6oM HeB03MO>KHO nonyHHTb 
Tpy6y c AOCTaTOHHO eAHHOo6pa3HOM TonLAMHOM 
CTeHKM M AByXOCHOM opMeHTai^MeM. npMMepoM 
HeyAOBneTBopnTenbHOM perynnpyeMOCTM 
npoi4ecca ^BnfieTca to, hto M3BecTHbiM 
cnocoSoM nacTO nonynaioT Tpy6y c yTonmeHHOM 
nacTbfo CTeHKM Tpy6bi, npoxoAflineM b 
HanpaBneHUM flnnHbi Tpy6bi. 

3aAaneM HacTO^inero M3o6peTeHMfl 
aBnseTCfl MCKnKDHeHMe BbiiueynoMflHyTbix 
HeAOCTaTKOB m co3AaHMe cnocoSa, KOTopbiM 

npOM3BOAMT AByxocHyK) OpMeHTai^MJO CO 
3Ha«HMTenbHO ynymueHHOM perynnpyeMOCTbK). 

3Ta saAana aoct m ra e tca nocpeACTBOM 
cnoco6a Tnna 3 onMcaHHoro b npeaM6yne, 
KOTOpbIM OTnMHaeTCfl TeM, hto oh TaioKe 
BKnKDHaeT OKa3aHMe perynMpyeMoro 

B03AeMCTBMfl ceKTopHoro TMna b HanpaBneHMM 
OKpy>KHOCTM Tpy6bi Ha conpoTMBneHMe, KOTopoe 
npoTMBOAeMCTByeT ABMxeHMK) TpySbi no 
onpaBKe. 

B to BpeMfi, KaK nnacTMHHbiM MaTepMan 
Tpy6bi npoxoAMT no onpaBKe, oh CTanKWBaeTca c 
conpoTMBneHMeM, KOTopoe npoTMBOAeMCTByeT 
ABM>KeHMfo Tpy6bi no ynoM^HyTOM onpaBKe. 
YnoMflHyToe conpoTMBneHMe 33bmcmt ot 
HecKonbKMX napaMeTpoB, TaKMX, KaK 
TeMnepaTypbi nnacTMHHoro MaTepMana, 
TonLAMHa CTeHKM Tpy6bi nepeA onpaBKOM, 
TpeHMe Mex<Ay Tpy6oM m onpaBKOM m o>opMa 
onpaBKM. B ypoBHe TexHMKM, HanpMMep, b 
naTeHTe DE 2,357,210 onMcaHbi Mepbi, 3aAaneM 
KOTopbix fiBnaeTCfl CAenaTb nepBbie ABa 
BbiujeynoMflHyTbix napaMeTpa (ToniAMHy CTeHKM 
m TeMnepaTypy) HacTonbKO OAHopoAHbiMM m 

eAMH006pa3HblMM, HaCKOnbKO 3TO B03M0>KH0, 

npe>KAe neM Tpyoa AOCTMraeT onpaBKM m 
AeQbopMMpyeTca Ha HeM. B stom cnynae 
o6iAenpMHflTOM ao HacTOflLAero BpeMeHM MAeePi 
flBnaeTCfl to, hto ecnM Tpy6a noAaeTca k 
onpaBKe b bo3mo>kho Sonee roMoreHHOM 
cocto^hmm , nnacTMHHbiM MaTepMan, irmAfl b 
HanpaBneHMM OKpy>KHOCTM Tpy6bi, oyAeT 

COBepLLieHHO paBHOMepHO ASCjDOpMMpOBaTbCfl, 

npoxoAfl no onpaBKe. flpyrnMM cnoBaMM, 
npeAnonaraeTC^, hto Ton lam Ha CTeHKM Tpy6bi 

COXpaHiReTCfl nOCTOflHHOM M eAMH006pa3HOM, 

rnflA^ b HanpaBneHMM OKpy>KHOCTM, b to BpeMS, 
noKa OHa npoxoAMT no onpaBKe. 

Mepa, npeAno>KeHHaa b nyHKTe 1 , ocHOBaHa 
Ha Ba>KHOM noHMMaHMM Toro, hto o6ecneneHMe 
nocTO^HHoro conpoTMBneHMe b Ka>KAOM ceKTope 

OKpy>KHOCTM Tpy6bl CjDaKTMMeCKM HeB03MO>KHO 6e3 

Toro, HTo6bi Ha ynoMEHyToe conpoTMBneHMe 
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6blflO OKa3aHO B03fleMCTBM8 KaKMM-J1M6o MHbIM 

cnoco6oM. Hanpniviep, b cnynae 
npoMbiLuneHHoro npMMeHeHMfl cnoco6a, 
onucaHHoro b npeaMbyne, Bcer,qa nponcxoA^T 
M3MeH6HHfi BbiLueynoMflHyTbix napaMeipoB, 
He3aBMCMMO ot cnoco6a, nocpeflCTBOM KOToporo 
nbnaioTca noAaepxMBaTb stu napaMeTpu 
nocTonHHbiMM. CymecTByeT eii\e oamh 
napaivieTp, BiinnHne KOToporo Ha 
conpoTMBJieHne ao HacTOflLi^ero BpeMeHU He 
6bino o6Hapy>xeHO. 3to opueHTaunn MoneKyn 
nnacTMKa b CTeHKe Tpyo~bi nepeA 
ocymscTBneHneM AByxocHoro opueHTupoBaHMfi 
Tpy6bi. B cnynae 3KCTpy3HOHHoro npoijecca 
opueHTai^ufi MOJieKyn b 3KCTpyflnpoBaHHoPi 
Tpy6e HeeflMHOo6pa3Ha^, b oco6eHHOCTM rrmflfl 
b HanpaBneHMM OKpy>KHOCTM Tpy6bi. B stom 
cnynae, Hanpniwep, npn ncnorib30BaHHM npecca 
Ann BbiAaBJiMBaHMfl c non3yHOM Bcerfla 
npucyTCTByeT jihhma CTbiKa b MecTe, r^e 
pacnnaB TeneT, cnnBancb c no;i3yHOM. 
H3BecTHoe cpeACTBO, cornacHO 

BbiLueynoMfiHyTOMy b npeaMoyne cnococy, 
pacnono>KeHHoe Ha nyTM wie>Kfly npeccoM Ana 

BblAaBJIMBaHUfl M paCLUMpeHHOM HaCTbhO 

onpaBKM, He oGecneHMBaeT HMKaKOM 
3cf)4)eKTHBHOCTM roMoreHMsai^MM b opueHTai^kin 
MoneKyn. riocKOJibKy nnacTMHHbiM MaTepnan 
HaxoflMTcq b nerKO AecjDopMnpyeMoivi cocto^hmm, 
npoxoA^ no onpaBKe, Ha pacnpeAeneHne 
nnacTMHHoro MaTepnaria BOKpyr onpaBKM 6yAeT 
BnnflTb pa3JiMHi/ie conpoTMBneHwCi iwe>KAy 
ceKTopaivin. 3to npuBOAm k Toiwy, hto TonLijMHa 
CTeHKH Tpy6bi npn Bsrn^e Ha nonepeHHoe 
ceneHne noA np^MbiM yrnoM k ocm onpaBKM, He 
6yAeT coxpaHATbcn nocTOHHHOM b AaTibHeMiueM, 
KorAa Tpy6a noKMHeT onpaBKy. B OKOHHaTenbHO 
roTOBOki Tpy6e 3Ta Bapnai^Mfl b TOJimuHe CTeHKH 
HecoMHeHHO coxpaHHTcn v\ b pe3ynbTaTe TpyGa 
OKa>KeTcn HenpuroAHOM Ann npaKTunecKoro 
Mcnojib30BaHM?i. Eonee Toro, b ceKTope TpySbi, 

B KOTOpOM HMeeTCfl BapnaL^Mfl B TOJILl^MHe 

CTeHKH, nonyneHHaa AByxocHaa opMeHTau,Mfi He 
6yAeT cooTBeTCTBOBaTb AByxocHOM opueHTai^MH 
b Apyrux ceKTopax Tpy6bi. Meponpufnne no 
M3o6peTeHHK), cneAOBaTeribHO, rapaHTMpyeT, 
hto Ha conpoTMBneHMe, Korapoe Tpy6a 
BCTpenaeT npn npoxo>KAeHMH no onpaBKe, 
mo>kho B03AeticTBOBaTb no ceKTopaM, rnaAfl b 
HanpaBneHUM OKpy>KHOCTH Tpy6bi Ana Toro, 

HT06bl nOATBepflMTb TaKHe OTKHOHeHI/m. 

MeponpwflTMe cornacHO n3o6peTeHHK) TahOKe 
flBnaeTca none3HbiM b cuTyaunn, npn kotopom" 
nepeA onpaBKoi/i TonKahOLi^ee ycurne 
ocyu^ecTBri^JOT nocpeACTBOM TonKaTena b 
HanpaBneHUM onpaBKM. 3to TonKaroujee ycMJiMe 
BMecTe c aKcwaribHO HanpaBneHHbiM TaroBbiM 
ycMJineM, OKa3biBaeMbiM Ha Tpyoy 3a onpaBKOM, 
TorAa rapaHTMpyeT Haca>KMBaHMe Tpy6bi Ha 
onpaBKy. Jlfoooe B03AeMCTBMe ToriKaTerifl Ha 
OAHopoAHOCTb pa3MepoB Tpy6bi TorAa MO>KeT 
6biTb KOMneHCMpoBaHO nocpeACTBOM 
Meponpn^TMsq comacHO M3o6peTeHMfo. 

Cnocob" cornacHO M3o6peTeHMKD, 

npeAnoHTMTeribHee, rapaHTMpyeT, hto 

BO3AeM0TBMe Ha COnpOTMBJieHMe, C KOTOpbIM 

Tpy6a CTariKMBaeTca npM npoxo>KAeHMM no 
onpaBKe, ABrmeTCfl, no KpaCiHeM iviepe, 
3cjD0eKTMBHbiM, KorAa Tpy6a noABepraeTCfl 

paCLUMpeHMfO B HanpaBJieHMM OKpy>KHOCTM, B TO 

BpeMJR, noKa OHa npoxoAMT no pacujMpeHHOM 

HaCTM OnpaBKM. 5^CH0 5 HTO B OC06eHHOCTM B TO 

Bpeivm, KorAa Tpy6a npoxoAMT no pacniMpeHHOM 
nacTM onpaBKM, b oGnacTM kotopom TpyGa 
BCTpenaeT 6ojibiuyK3 nacTb conpoTMBJieHMfl, 
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mo>kho nerKO nonyHMTb Tpyoy c pa3nMHHOM 
TonLu,MHOM CTeHKM b tom cnynae, ecnM He 
npeAycMOTpeH cnoco6 B03AeMCTBMfi Ha 
conpoTMBneHMe. EcnM npoM30u_ino yBenMHeHMe 

TOnLL^MHbl CTeHKM M AByXOCHOM OpMeHTai^MM, MX 

Henb3?i BepHyTb k HeoSxoAM m bi m 3HaneHMfiM Ha 
nocneAyfouj.MX GTanax. flna Toro HTo6bi 

B03AeMCTBMe 6binO AOCTaTOHHO 3CjDC|DeKTMBHblM 

bo BpeMfl npoxo>KAeHMiq no pacniMpeHHOM nacTM 
onpaBKM, MO>KeT OKa3aTbcw Heo6xoAMMbiM 
HanaTb BOSAeMCTBMe y>Ke nepeA pacniMpeHHOM 

HaCTbHD OnpaBKM. 9TO 33BMCMT, B HaCTHOCTM, OT 

cnoco^a, Mcnonb3yeMoro Ana bo3a©mctbma Ha 
conpoTMBneHMe. 

B npeAnoHTMTenbHOM BapMaHTe OKa3aHMe 
B03AeMCTBM?i perynMpyeMbiM o6pa30M b 
HanpaBneHMM OKpy>KHOCTM TpyGbi Ha 
conpoTMBneHMe, KOTopoe n poT m BOAe m ct By eT 
ABM>KeHMfo TpyGbi no onpaBKe, BKnfonaeT 
B03AeMCTBMe Ha TeMnepaTypy nnacTMHHoro 
MaTepnana Tpy6bi. 3tot cnoco6 bo3asmctbm5^ Ha 
conpoTMBneHMe mo>kho nerKO m npocTO 
o6ecneHMTb Ha npaKTMKe, npM stom ero mo>kho 
ocyLi^ecTBnflTb He TonbKO CHapy>KM Tpy6bi, ho m 
M3HyTpM Tpy6bi, a Tao<e b coneTaHMM Toro m 
Apyroro. BcneACTBMe noKanbHoro noBbnueHM^ 
TeMnepaTypbi nnacTMHHbiM MaTepMan 6yAeT 
nerne Tenb b MecTe MnM TOHKe, b kotopom 
MMeeT MecTO Hanpa>KeHMe. 3to, 
cneAOBaTenbHO, 03HanaeT, hto Ha 
conpoTMBneHne, c KOTopbiM CTanKHBaeTca Tpy6a 
npM npoxo>KAeHMM no onpaBKe, OKa3biBaeTCfl 
B03AeMCTBMe. nocpeACTBOM noKanbHbix 
M3MeHeHMM TeMnepaTypbi TaioKe mo>kho 
OKa3biBaTb B03AeMCTBMe Ha conpoTMBneHMe 
TpeHMfl Me>Kfly ynoMSHyTOM nacTbio Tpy6bi m 
onpaBKOM. B stom cnynae onpaBKa MO>KeT MMSTb 
MHAMBMAyanbHO perynMpyeMbie 
HarpeBaTenbHbie sneMeHTbi, pacnono>KeHHbie 
no oKpy>KHocTM onpaBKM. 

B APyroM BapMaHTe MnM b coneTaHMM c 
BbiLueynoM^HyTbiM MeponpM^TMeM OKa3aHMe 
perynMpyeMoro B03AeMCTBMfi b HanpaBneHMM 
OKpy>KHOCTM Tpy6~bi Ha conpoTMBneHMe, KOTopoe 
npoTMBOAeMCTByeT ABMxeHMKO Tpy6bi no 
onpaBKe, MO>KeT BicnfonaTb B03AeMCTBMe Ha 
c|3opMy onpaBKM. 3to MO>KeT 6biTb o6ecneHeHO, 
HanpMMep, nocpeACTBOM onpaBKM, KOTopaa 
coAep>KMT cepAeHHMK m noABM>KHbie cerMeHTbi, 
pacnono>KeHHbie BOKpyr cepAeHHMKa. 
PerynMpoBaHMe nepeMeiAeHM^ Kax<Aoro 
cerMeHTa TorAa mo>kho ocyLi^ecTBn^Tb nyTeM 
TepMMHecKOM A©cjDopMai4MM coeAHHeHM^ Me>KAy 
ynoMfiHyTbiM cerMeHTOM m cepAen h m ko m 
onpaBKM. 

CornacHO HacTosmeMy M3o6peTeHMK), 
OKa3aHMe perynMpyeMoro B03Ae m ct b m a b 
HanpaBneHMM OKpy>KHOCTM Tpy6bi Ha 
conpoTMBneHMe, KOTopoe n poT m BOAe m ct By eT 
ABM>KeHMfo Tpy6bi no onpaBKe, TaioKe MO>KeT 
BKnfOHaTb B03AeMCTBMe Ha TpeHMe Me>KAy 
Tpy6oM m onpaBKOM. KaK onMcaHO Bbiuje, Ha sto 

TpeHMe, B H3CTHOCTM Ha KQ3C(DC)DMI4MeHT TpeHMfl, 

mokho OKa3biBaTb B03AeMCTBMe nyTeM 
B03AeMCTBM?i Ha TeMnepaTypy BHyTpM Tpy6bi. 
flnfl OKa3aHM^ B03AeMCTBMa Ha TpeHMe TaioKe 
mo>kho npMMeHFiTb noKanbHyio CMa3Ky Me>KAy 
onpaBKOM m Tpyo"oM. 

flna co3AaHMfl cnoco6a, npMroAHoro Ana 
Mcnonb30BaHMfl b nponecce HenpepbiBHoro 

M3TOTOBneHMfl AByXOCHO OpMeHTMpOBaHHOrO 

Tpy6onpoBOAa MnM Tro6MHra, B03AeMCTBMe Ha 
conpoTMBneHMe, npoTMBOAeMCTByfomee 
ABM>KeHMKD Tpy6bi no onpaBKe, 

npeMMymecTBeHHee perynMpyKOT b 33bmcmmoctm 
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ot xapaKTepucTMK Tpy6bi, H3MepeHHbix sa 
onpaBKOM. B nacTHOCTH, npenMyi^ecTBeHHbiM 
Ana co3AaHna cnoco6a HacToamero 
n3o6peTeHnn flBnneTCfl ynnTbiBaHne Toro qbaKTa, 
hto OKa3aHne B03AeficTBna Ha conpoTMBneHne, 
npoTHBOfleMCTByrOLi^ee abh>kghhk) Tpy6bi no 
onpaBKe, perynnpyioT b 3aBHcnMoc™ ot 
npocfwria nonepeHHoro ceneHkia Tpy6bi 3 
M3MepeHHoro 3a onpaBKoPi. B oahom M3 
BapnaHTOB nnn b coneTaHnn c H3MepeHneM 
npocjDnna nonepeHHoro ceneHMa TpySbi 
opneHTai_jna MoneKyn AByxocHo 
opueHTupoBaHHoPi Tpyo~bi ppnmia, HanpuMep, 
onpeAenaTbca nocpeACTBOM na3epHoro 
M3MepnTeribHoro ycTpoficTBa. TaKoe na3epHoe 
M3MepnTeribHoe ycTpoficTBO oni/icaHO, 
HanpuMep, b eBponetfcKOM naTeHTe EP 
0,441,142 (Petzetakis). 

Cnocoo" TaioKe npei/iMymecTBeHHee 
BKfifOHaeT perynnpoBaHne aKcuaribHoro 
TaroBoro ycun^a, B03AeficTByK)Lnero Ha Tpyoy, b 
3aBHCMMOCTM ot npoa>wna nonepeHHoro 
ceneHMa, n3MepeHHoro 3a onpaBKOM. 
PerynnpoBaHne TaroBoro ycuni/ia 03HanaeT, hto 

MO>KHO OK33blBaTb B03fleWCTBMe H3 TOJlLHHHy 

CTeHKM nonyneHHOM flByxocHO opweHTupoBaHHOM 
TpyGbi. Ecjim, HanpuMep, 6biria nsMepeHa 
npe3MepHaa TOJiu^MHa CTeHKH no BcePi 
OKpy>KHOCTH Tpy6bi, aKcuaribHoe TaroBoe ycunne 
yBeriMHMBaeTCfl. 3to npHBe^eT k yMeHbLueHUHD 

TOJILI^MHbl CTeHKM no BCe\A OKpy>KHOCTM. KOHeHHO, 

Torfla TaioKe OKa3biBaeTca B03fleMCTBne Ha 
flByxocHyto opueHTai^nKO. flpyruM cneACTBueM 

3TOM Mepbl aBJiaeTCa TO, HTO npM H3MBHeHMH 
TOJ1L4HHbl CTeHKM T3K>Ke 6yflyT H3MeHaTbCa 

Hapy>KHbie pa3Mepbi nonyneHHOM flByxocHO 
opueHTupoBaHHoCi Tpy6bi. flna Toro HTo6bi 
mo>kho 6bmo peryjinpoBaTb nocneAHwPi W3 
BbnueynoM^HyTbix ocjDQbeKTQB n nonynaTb 
HeoSxoflMMbiM Hapy>KHbiM AnaweTp, 6bino 
npeAnoxeHO, hto6n Ha HeKOTopoM paccToaHMM 
3a onpaBKOM npoTarnBanw Tpyoy nepe3 
Kann6poBOHHoe OTBepcTue, orpaHwneHHoe 

KannGpOBOHHblM CpeflCTBOM, npH 3TOM 

KannGpoBOHHoe OTBepcTue aojdkho 6biTb TaKUM, 
HTo6bi oGecneHHTb peAyU"npoBaHne kinn 
yiweHbLueHne Hapy>KHbix pa3MepoB Tpy6bi. 

C 3TOM TOHKH 3peHMfl B3>KHO 3HaTb, HTO 

Tpy6a nocne npoxo>KAeHna no onpaBKe 6yAeT 
yca>KMBaTbCfl H3-sa oxna^eHHa, b nacTHOCTM, 
o6ecneHMBaeivioro oxna>KflaHDLL4MMM 
cpeACTBaMM. flna Toro HTo6"bi npon3BecTH 
ac^o^eKTHBHoe peflyunpoBaHne Hapy>KHbix 
pa3MepoB Tpyo"bi, paccMaTpuBaeMoe b 

COOTBeTCTBMH C HaCTOaLLJUM H300"peTeHUieM, 

KajinGpoBOHHoe OTBepcTue flon>KHo 3 

cneAOBaTeribHO, Bbi6npaTbca TaKMM o6pa30M, 
HToSbi oho 6bino MeHbiue, HeM Hapy>KHbie 
pa3Mepbi Tpy6bi nocne Toro, KaK ecnn 6bi 
npoM30Liina ycaAKa. KannSpoBOHHoe cpeflCTBO 
MoxeT, HanpuMep, MMeTb cjDopMy cnnoniHofi 

MaCCMBHOM BOJIOHUJlbHOM flOCKM C 

BbinOJIHeHHblMM B HeCl KanMSpOBO'-IHblMH 
OTBepCTHJRMH, MJ1M BbinOJIHeHO B BUfle 
MHOKeCTBa BpaLHatOLLJUXCfl BaJIKOB, BMecTe 

orpaHMHMBahOLi^MX Kann6poB04Hoe OTBepcTue. 

Tpy6a BCTpenaeT conpoTUBJieHwe b tot 
MOMeHT, Korfla OHa npoxoAUT nepe3 
peflyi4MpyfOLiiee KannepoBOHHoe cpeACTBO. 3to 
conpoTMBJieHne MO>KeT 6biTb ncnonb30BaHO 
npenMyLAecTBeHHee b coneTaHnn c aKcuaribHbiM 
T^roBbiM ycunneM Rnn perynnpoBaHna 
npoi^ecca AByxocHofi BbiT^>KKn. 

B cryMae cnoco6a HacTosqu^ero M3o6peTeHMfl 
oneHb BbiroAHO, ecru paccTO^Hne Me>KAy 
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onpaBKOM \A Kann6pOBOHHblM OTBepCTMeM 

HBrifleTCfl perynnpyeMbiM. fljis GToro 
Kann6poBOHHoe cpeACTBO, KOHeHHO, aoti>kho 

6blTb nOABM>KHblM OTHOCMTeJlbHO OnpaBKM, 4TO 

o6ecneHMBaeTCfi oneHb npocTbiM cnoco6oM. 

PaccTOfiHMe Me>KAy onpaBKOM v\ 
KannSpoBO^HbiM OTBepcTneM 
npeAnoHTHTenbHee perynnpyHDT b 3aBMCMMOCTM 
ot Hapy>KHbix pa3MepoB AByxocHO 
opueHTupoBaHHOM Tpy6bi, n3MepeHHbix 3a 
Kann6poBOHHbiM OTBepcTneM. 

PaccTOfiHMe ivie>KAy onpaBKOM m 
Kann6poBOHHbiM OTBepcTneM, 
npeniviyLAecTBeHHee, yBejiMHUBatoT, ecnn 
M3MepeHHbie HapyxHbie pa3Mepbi AByxocHo 
opueHTupoBaHHOM TpyGbi MeHbiue, HeM 
TpeSyeMbie Hapy>KHbie pasiviepbi, m paccToaHMe 
Me>KAy onpaBKOM w Kann6poBOHHbiM OTBepcTneM 
yMeHbiuaHDT, ecjin M3MepeHHbie Hapy>KHbie 
pa3Mepbi AByxocHo opueHTupoBaHHoti Tpy6bi 
6onbLue, HeM Tpe6yeMbie Hapy>KHbie pa3Mepbi. 

B npenMymecTBeHHOM BapnaHTe cnoco6a, 
cornacHO HacTO^LueMy n3o6peTeHHfo, 
Kann6poBOHHoe cpeACTBO ABnjieTCfl 
oxna>KAaeMbiM. Tpy6y npeflnoHTMTeribHee TaioKe 
oxria>KAaK)T 3a Kann6poBOHHbiM cpeACTBOM. 
Bo3AePicTBMeM, KOTopoe OKa3biBaeT ycaAKa 
Tpy6bi, Bbi3BaHHafl oxria^eHMeM, mokho 
onpeAeriMTb, HanpuMep, 3KcnepnMeHTanbHO m 
ncnorib30BaTb Ana cjDMKCupoBaHMfl m ycTaHOBKM 
pa3MepoB Kajin6poBOHHoro OTBepcTue, KOTopbie 
Heo6xoAMMbi Ana nonyneHMfl Tpe6yeMbix 
pa3MepoB Tpy6bi. 

flanee M3o6peTeHne noacH^eTca 6"onee 
noflpoGHO co ccbiriKOM Ha HepTe>KM, rAe: 

0nr. 1 cxeMaTunecKM M3o6pa>KaeT bma 
CBepxy onbiTHoro BapnaHTa ycTpoPicTBa 
M3roTOBneHMfl AByxocHo opueHTMpoBaHHoro 
TpyoonpoBOAa nnn TKoSnHra, nocpeACTBOM 
cnoco6a, cornacHO HacTo^meMy M3o6peTeHMio; 

Our. 2 M3o6pa>KaeT b yBennneHHOM 
MacujTa6e fleTarib A, qbur. 1; 

<X>\ay. 3 cxeMaTunecKM M3o6pa>KaeT ceneHne 
III - III, qbnr.1. 

<I>Mr. 1 , 2 n 3 ocHOBaHbi Ha npuMeHeHnn 
cnocoOa, cornacHO M3o6peTeHHK3, b kotopom 
Tpy6y c poBHoCi 3 rnaAKoPi, u,MriMHAPMHecKOM 
CTeHKoPi M3roTaBnnBaK3T H3 TepMonnacTMKa. 
flcHO, hto WA©fl H3o6peTeHMfl m onucaHHbie 
Bbiiue peujeHns TaioKe MoryT SbiTb 
Mcnorib30BaHbi Ana M3roTOBneHna Tpy6naTbix 
ceKi^nw c pa3nnHHbiM nonepeHHbiM ceneHMeM, 
nyTeM aAanTupoBaHna b cnynae 
Heo6xoAMMOCTM BapnaHTa onucaHHbix Bbiiue 
peujeHMM. 

Tpy6y 1 M3 TepMonnacTMKa n3roTaBnnBatoT 
nyTeM HenpepbiBHoro npoi^ecca, nocpeACTBOM 
npecca Ana BbiAaBJiUBaHna 2. nocne BbixoAa M3 
npecca Ana BbiAaBJiMBaHna 2 Tpy6a npoxoAMT 
nepe3 Kann6poBOHHyfo runbsy 3 m 3aTeM 
AOBOAHTca ao TeMnepaTypbi, npuroAHOM Ana 
AByxocHoro opueHTupoBaHna, nocpeACTBOM 
peryjinpyto u^ero TeMnepaTypy ycTpoPicTBa 4, 
HanpuMep nocpeACTBOM oxra>KAeHna B03AyxoM 
mjim boaom. TaioKe MO>KeT 6biTb npeAycMOTpeHO 
BHyTpeHHee oxna>KAeHMe Tpy6bi 1 . 

MoneKyjibi MaTepnana niiacTMKa Tpy6bi 1 
AByxocHo opueHTupyKOT (b HanpaBJieHnn AnnHbi 
h HanpaBneHMM OKpy>KHOCTM Tpy6bi) nyTeM 
Haca>KHBaHna Tpy6bi 1 Ha onpaBKy 6, 
saKpenneHHyfo HaTa>KHbiM aneMeHTOM 5 k 
npeccy 2. OnpaBKa 6 MMeeT L^nnnHApuHecKyHD 
Ha6eraioLL^yK0 hjim noAa^myho nacTb 7, 
KOHnnecKyio pacujupeHHyHD nacTb 8 n HeMHoro 
CKOLueHHyfo c6eraK)Li4yfo nacTb 9. 
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Arm Haca>KMBaHH5R Tpy6bi 1 Ha onpaBKy 3a 
onpaBKOM 6 HaxoAMTca TaroBoe ycrpoficTBO 10, 
nocpeACTBOM KOToporo Ha Tpyoy OKa3biBaeTca 
B03AeMCTBne TaroBoro aKcuanbHoro ycM/ina. 
nepefl onpaBKofi 6 pacnono>KeHO TonKaKomee 
ycTpoMCTBO 1 1 , KOTopoe CKOHCTpynpoBaHO Ana 
OKa3aHM?i B03ASMCTBna TonKaLOLU,ero ycmiMa Ha 
Tpy6y 1 b HanpaBneHnn onpaBKi/i 6. 

>KejiaTejibHO, htoSm Tpy6a 1 MMena 
OAHHaKOByro TOJiLi^MHy oreHKM no Bcefi 
OKpy>KHOCTH Tpy6bi 1 , KorAa OHa noKHAaBT npecc 
2. flna AOCTHxeHna SToro Mex<Ay npeccoM 2 n 
TOJiKaTeneM 1 noMeu^eHO M3MepwTenbHoe 
ycTpoPicTBO 12, cxeMaTMMecKH noKa3aHHoe Ha 
nepTewe. YnoMaHyToe n3MepnTeribHoe 
ycTpoPicTBO 12 npeAHa3HaneHO Ana M3MepeHMa 
npocfwria nonepeHHoro ceHeHMa Tpy6bi 1 , re. 
cf)opMa m pa3Mepbi nonepeHHoro ceneHMa Tpy6bi 
1 MoryT 6biTb onpeAeneHbi nocpeACTBOM 
M3MepnTeribHoro yorpoiicTBa 12. 

H3MepnTenbHoe ycTpoMCTBO 12 nepeAaeT 
curHan, xapaKTepM3yK0LAHM nonepeHHoe 
ceneHne b 6jiok perynwpoBaHMa 13, KOTopbiM 
cpaBHUBaeT stot curHan c curHanoM, 
xapaKTepn3yjoLL|MM HeooxoAMMoe nonepeHHoe 
ce^eHne Tpy6bi nepeA TeM, KaK Tpyoy 1 
AByxocHO opi/iGHTupyhOT. Perynnpyfou4MM curHan, 
ocHOBaHHbiM Ha pa3HOCTM 3tmx AByx CMrHaJlOB, 
noAaeTca 6jiokom peryjinpoBaHUJR 13 k WTaMny 
BbiAaBriMBaHUfl 14, ycTaHOBJieHHbiM Ha npecce 
2. 

LLlTaMn BbiAaBnwBaHwa 14 HMeeT cpeACTBO 
Ana peryjiMpoBaHna TeMnepaTypbi LUTaivina 14 
noceKTopHO b HanpaBneHnn OKpy>KHOCTM Tpy6bi 
1, BbiAaBneHHOM LUTaivinoM 14. Tun cucTSMbi, 
co as p>Ka m e m n3MepnTeribHoe ycTpoMCTBO 12, 
6jiok peryjinpoBaHMfl 13 m LUTaMn 
BbiAaBnuBaHun 14, onwcaH, Hanpniviep, b 
naieHTe EP-A-0153 511. nocpeACTBOM TaKoCi 

CUCTeMbl, B COHeTaHHH C KaJ1M6pOBOHHOW 

rnnb3oCi 3, ox.na>KAaLOLLiMM ycTpoMCTBOM 4 
mo>kho noriyHMTb SKCTpyAnpoBaHHyMD Tpyoy 1 c 
nocTOflHHbiM nonepeHHbiM ceneHneM m 
nocTO^HHOM TeMnepaTypoM Ha BbixoAe 
oxna>KAafOLAero ycTpoMCTBa 4. 

CornacHO HacToameMy n3o6peTeHMK3, KaK 
6bino o6cy>KAeHO Bbiwe, OAHopoAHOCTb 
(ToxiLL^nHa CTeHKM, TeivinepaTypa Tpy6bi 1 b 
coctoahmh, KorAa Tpy6a 1 noKMAaeT 
oxna>KAaK)LAee ycTpoficTBO 4, He rapaHTupyeT 
Toro, hto Tpyoa 1 Bee eu^e ocraeTca 

OAHOpOAHOM (B HaCTHOCTM, MMeeT nOCTOflHHOe 

nonepeHHoe ceneHwe) nocne Haca>KMBaHMa Ha 
onpaBKy 6. nosTOMy b HacToaLneM M3o6peTeHnn 
npeAnoxeHO ncnorib30BaTb cpeACTBO 
perynwpoBaHMa conpoTMBneHMa 20 Ana 
ooecneneHMa peryjiMpoBaHMa no ceKTopaM v\ b 

HanpaBJieHMM OKpy>KHOCTM Tpy6bl 1 B03AeMCTBHa 

Ha conpoTMBJieHne, c KOTopbiM Tpyoa 1 
CTariKHBaeTCfl npw npoxoKfleHMM ee no onpaBKe 

6. 

flna ooecneneHMa pe3ynbTaTa, npn kotopom 
cpeACTBO perynwpoBaHMa conpoTWBneHMa 
peanbHO B03AePicTByeT Ha conpoTMBiieHne, c 
KOTopbiM Tpy6a CTanKHBaeTca npn npoxo>KAeHMM 
ee no onpaBKe, cpeACTBO perynnpoBaHna 
conpoTkiBJieHna aoji>kho 6biTb pacnonoxeHO 
b6jih3m onpaBKM mjim coAepxaTbca b onpaBKe, 
KaK 6bino o6cy>KAeHO Bbiuje. I~lpn 
Mcnojib30BaHMM TOJiKaTerifl, KaK noKa3aHO Ha 
nepTewax, cpeACTBO peryriMpoBaHMa 
conpoTMBJieHMfi pacnono>KeHO HM>Ke no noTOKy 
mjim 3a ynoMHHyTbiM ToriKaTeneM Ana 
o6ecneneHna bo3mo>khocth npoTMBOAeMCTBua 
rifoGoMy HapyujeHMto, Bbi3BaHHOMy ynoMfiHyTbiM 
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ToriKaTeneM. I~lpn ncnorib30BaHHM TonKaTena 
npeAnoHTHTenbHee pacnonaraTb cpeACTBO 
perynnpoBaHna conpoTMBneHna 3a 
oxria>KAaK)L^HM ycTpowcTBOM no3aAM npecca, 
KaK mo>kho 6nn>Ke k onpaBKe. 

B onbiTHOM BapnaHTe ynoMAHyToe cpeACTBO 
perynMpoBaHMa conpoTMBneHun 20 
pacnorio>KeHO BHe onpaBKH 6 m 

CKOHCTpyMpOBaHO TaKHM 06pa30M, HTO OHO 

MO>KeT OKa3biBaTb BQ3AeMCTBne no ceKTopaM Ha 
TeivinepaTypy MaTepwana nnacTHKa Tpy6bi 1 , 
HaxoAaLneroca Ha Hapy>KHOM OKpy>KHOCTM Tpy6bi 
1. 

CpeACTBO perynnpoBaHna conpoTUBneHna 
20 coAep>KHT jim6o Gjiokm perynnpyeMbix 
B03AyLUHbix 3>KeKTopoB 21 , pacnofio>KeHHbix 
b6jih3m onpaBKM 6 c perynapHbiM MHTepBanoM 
BAOJib nyTH Tpy6bi 1 nepes ycTpoPicTBO. Kax<AbiM 
6jiok B03AyuJHoro axeKTopa 21 coAep>KMT 
BeHTHJiaTop m HarpeBaTexibHbiM aneivieHT 22, 
nocpeACTBOM KOTopbix mo>kho peryjinpoBaTb 
TeivinepaTypy m KonnnecTBO B03Ayxa, 
BbiAyBaeivioro ynoM^HyTbiM 6tiokom B03AyujHoro 

3>KeKTopa 21. BflOKM B03AyLUHblX 3>KeKTOpOB 21 

HanpaBneHbi TaKHM o6pa30M, hto KaxAbiM H3 

HUX MO>KeT OKa3blB3Tb B03AeClCTBHe Ha 

TeivinepaTypy MaTepnana nnacTMKa Tpy6bi 1 b 
onpeAeneHHOM ceKTope OKpy>KHOCTM 
ynoMSHyToPi Tpy6bi 1 . rioAPO^Hoe onucaHne 
TaKoro perynnpoBaHna conpoTMBJieHna oyAen" 
npuBeAeHO HH>Ke. 

riepBoe oxna>KAeHne TpyGbi 1 
ocyLnecTBnaeTCJR y>Ke Ha ypoBHe c6erafOLneM 
nacTM 9 onpaBKH 6 nocpeACTBOM BHeniHero 
oxna>KAaK)LAero ycTpowcTBa 25, ycTaHOBneHHoro 
Ha 3tom ypoBHe. 

Kann6poBOHHoe m oxna>KAaK)Lnee 
ycTpoMCTBO 30 pacnono>KeHO Ha HeKOTopoM 
yAaneHMM HM>Ke no noTOKy 3a onpaBKOM 6. 
Kann6poBOHHoe m oxn a>KA£i m u\es ycTpoMCTBO 
30 coAep>KHT BonoHMiibHyKO AOCKy 31, 
BbinoriHeHHyHD b bma© CTaribHoro A^CKa c 
L^eHTpanbHbiM Kann6poBOHHbiM OTBepcTneM 32. 
BonoHnribHaa p,ockb ycTaHOBJieHa c 

B03MOKHOCTbhO CKOJ1b>KeHMa Ha HanpaBJiaKJLJ^MX 

6ariKax 33 paMbi Kann6poBOHHoro m 
oxna>KAaK3LAero ycTpoPicTBa 30, paMa KOToporo 
ycTaHOBJieHa b cpuKcupoBaHHOM norio>KeHMM 
OTHOcnTenbHO onpaBKM 6. TaKMM o6pa30M, 
paccToaHMe Me>KAy BonoHMJibHOM aockom 31 m 
onpaBKOM 6 mokho peryriMpoBaTb b 
coot BeTCT By kola nx AonycTMMbix npeAenax. 
CxeMaTMHecKM M3o6pa>KeHHbiM 6jiok ABM>KeHna 
34 npeAHa3HaneH Ana nepeMemeHna 
BonoHnribHOM aockm 31 no HanpaBnaioLAMM 
6anKaM 33. 

Ana oxna>KAeHMa AByxocHO 
opueHTupoBaHHOM Tpy6bi 1 bo BpeMa m nocne ee 
npoxo>KAeHMa nepe3 BonoHMJibHyio AOCKy 31 Ha 
BonoHMfibHOM AOCKe 31 3aKpenneHbi 
KpoHLUTeMHbi 35 c connaMM 36 Ana 
pa36pbisrMBaHMa oxna>KAafOLneM cpeAbi. 
OxnaKAanoLL^aa cpeAa, HanpMMep BOAa, 
noAaeTca k pa36pbi3rnBaiOLAMM connaM 35 
nepe3 Tpy6y 37. OxnaxAaromaa cpeAa 
co6MpaeTca b 6aKe 38, pa3MemeHHOM BOKpyr 
Kann6poBOHHoro m oxji a>KAa kd la e ro ycTpoMCTBa 
30. 

H3MepMTeribHoe ycTpoMCTBO 40, 
cxeMaTunecKM M3o6pa>KeHHoe Ha nepTewe, 
pacnorio>KeHO Me>KAy Kajin6poBOHHbiM m 

OXJia>KAaK)LAMM yCTpOMCTBOM 30 M HaTa>KHblM 

ycTpoMCTBOM 10. YnoMaHyToe M3MepMTeribHoe 
ycTpoMCTBO 40 npeAHa3HaneHO Ana M3MepeHMa 
npocjDMJia nonepeHHoro ceneHna AByxocHO 
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opueHTupoBaHHOM Tpy6bi 1 , T.e. cfopivia n 
pa3Mepbi nonepeHHoro ceneHMfl Tpy6bi 1 MoryT 
6biTb onpeAeneHbi nocpeACTBOM 

M3MepnTeribHoro ycTpoficTBa 40. 

H3MepnTenbHoe ycTpoficTBO 40 nepeflaeT 
curHan, xapaKTepM3yfou4MM nonepeMHoe 
ceneHne, b ojiok perynnpoBaHna 50, KOTopbii/i 
cpaBHUBaGT 3tot CMman c cumanoM, 
xapaKTepusyjou^MM HeooxoAMMoe nonepeMHoe 
ceneHne TpySbi 1 . PerynnpyfOLi^ne curHanbi, 
ocHOBaHHbie Ha pa3HOCTM 3tmx Asyx ciimanoB, 
noflaKJTC^ ctiokom perynnpoBaHnyi 50 b 
cpeACTBO peryjinpoBaHHfl conpoTMBneHwa 20, 
oxna>KAaK)LJ4ee ycTpoMCTBO 25, 6jiok ABMKeHMfl 
34 KanMopoBOHHoro n oxna>KAaK)Lnero 
ycTpoCicTBa 30 m HaT?i>KHoe ycTpoPicTBO 10. 
ScJxfceKTbi, o6ycnoBneHHbie stmmm 

perynnpytoLL^HMM CMmajiaMM, noflCHflioTCfl HM>Ke. 
KoHeMHO, perynnpoBaHne TaioKe mo>kst 
OKa3biBaTbc?i m flanee n MO>KeT oxBaTbiBaTb, 
Hanpniviep, paooTy npecca Arm BbiflaBnuBaHM^ 
2. 

PerynnpyhDLHne cumanbi, noAaBaeMbie 
otiokom perynnpoBaHMfl 50 b cpeACTBO 
perynnpoBaHM^ conpoTUBneHM^ 20, TaKOBbi, hto 
paooTa «a>KAoro oriOKa BOSAyuJHoro 3>KeKTopa 
21 MO>KeT perynnpoBaTbca pa3AeribHO c hmmh. 
TeivinepaTypa b ceKTope MaTepnana nnacTHKa 
Ha Hapy>KHoti OKpy>KHOCTH Tpy6bi 1 mo>kst 
noKajibHO noBbiLuaTbc^ nnn CHM>KaTbCfl 
nocpeACTBOM 6noKa B03AyLUHoro 3>KeKTopa 21, 
OTHOcamerocfl k AaHHOMy ceKTopy. Bo3pacTaHne 
TeMnepaTypbi 03HaHaeT, hto MaTepnan 
nnacTMKa mo>kst Tenb TaM 6bicTpee n neme noA 
B03AeMCTBneM B03HHKaKDL4nx Harpy30K c TeM 
pe3ynbTaTOM, mto Ha conpoTi/iBneHne, 
BCTpenaeMoe Tpy6oi?i npM ee npoxoKAeHHM no 
onpaBKe, B03AeCicTByK)T TaKMM o6pa30M. 
Pa3Meu4eHne ctiokob B03Ayu-iHbix 3>KeKTopoB 21 
BOKpyr nyTM Tpy6bi 1 nepe3 ycTpoficTBO, 
cneAOBaTeribHO, ooecneHMBaeT B03MO>KHOCTb 

B03AeMCTBWfl Ha COnpOTUBJieHMe, C KOTOpbIM 

CTariKHBaeTCfl Tpyoa npn ee npoxox<AeHMH no 
onpaBKe 6 c peryriMpoBKOM no ceKTopaiw , rnnRn 
b HanpaBneHMM OKpywHoc™ Tpy6bi 1. 

npocTOM BapnaHT ycTpoPicTBa 

perynnpoBaHM^ conpoTMBneHMfl 20, 
npeACTaBJieHHbiti 3Aecb, yxe npMBOAHT k 
3HaHHTenbHOMy ynyHiueHUfo peryrnpyeMOCTH 
npouecca AByxocHoro opueHTupoBaHna b 
cpaBHeHnn c M3BecTHbiM cnoco^aMM. B 
nacTHOCTM, Tenepb B03MO>KHOCTb noAaep>KMBaTb 
ToriLAHHy CTeHKH Tpyobi 1 nocTOAHHOM, rnnp,n b 
HanpaBneHUM OKpy>KHOCTM Tpy6"bi 1 , npn ee 
npoxoxASHHH no onpaBKe 6. 3to p,aej 
B03MO>KHOCTb nonynaTb HenpepbiBHbiM 
cnocoooM AByxocHO opueHTupoBaHHyro Tpy6y c 

nOCTOSHHOM TOJlLHWHOfi CTeHKM H nOCTOHHHOM 

AByxocHoPi opweHTaunew. 

B Hen3o6pa>KeHHOM BapnaHTe TaioKe 
bo3mo>kho nyTeM H3MeHeHHfi TeMnepaTypbi 
MaTepwana nnacTMKa BHyTpn Tpy6bi OKa3biBaTb 
B03AeMCTBne Ha conpoTMBneHne TpeHna Me>KAy 
ynoM^HyTbiM ceKTopoM Tpy6bi 1 n onpaBKOM 6. B 
3tom cnynae onpaBKa 6 MoweT HMeTb 
MHAMBkiAyaribHO perynnpyeivibie 
HarpeBaTenbHbie sneivieHTbi, pa3MemeHHbie no 
OKpy>KHOCTM onpaBKM . KaK ynoMMHanocb paHee m 
yKa3aH0 b cjDopMyne n3o6peTeHMfl, TaioKe 
B03MO>KHbl coBepiueHHO pa3nnHHbie nyTH 
B03AeMCTBMH Ha conpoTMBJieHwe, BCTpenaeivioe 
Tpy6oM 1 npn ee npoxo>KAeHMM no onpaBKe. 

BonoHnribHafl AOCKa 31 nepeivieLnaeTC^ 
OTHOcnTenbHO onpaBKM 6 nocpeACTBOM 
perynnpyho ii^ero curHana, noAaBaeMoro b 6jiok 
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ABMweHkm 34 KannGpoBOHHoro m oxnax<AaioLi4ero 
ycTpoMCTBa 30. 

fluaMeTp Kann6poBOHHoro OTBepcTUfi 32 

BOnOHMflbHOM AOCKM Bbl6npaK)T T3KMM 06pa30M, 

^To6bi Hapy>KHbiM A^^MeTp Tpy6bi 1 
yMeHbiuancn npn npoxo>KAeHMH ee nepe3 
BonoHHJibHyfo AOCKy 31. YMeHbLueHne hjim 
peAyi4npoBaHne Hapy>KHoro A^aMeTpa, 

npOH3BOAMMOe BOnOHMflbHOPl aockom 31 B 

OTHOiueHUM Hapy>KHoro AnaMeTpa TpySbi 1 , 
KorAa nocneAHflfl noKHAaeT onpaBKy 6, oonbLue, 
neM peAyL^wpoBaHne Hapy>KHoro AnaweTpa 
Tpyobi 1 , nonyneHHoe BcneACTBue ycaAKM M3-3a 
oxna>KAeHHfi Tpyobi 1. flpyrnMM cnoBaMM, 
3cf)c)DeKTHBHoe ycunne, KOTopoe yMeHbLuaeT mjim 
peAyi-\npyeT Hapy>KHbiM A^aweTp Tpy6bi 1 , 
OKa3biBaeTC^ Ha Tpyoy 1 BononnnbHoPi aockom 
31. 

Ecnn 6noKOM perynnpoBaHns oeHapy^eHO, 
hto Hapy>KHbiM AnaMeTp Tpy6bi 1 MeHbiue, neM 
TpeoyeMbifi Hapy>KHbm AnaweTp, 6jiok 
peryjiHpoBaHMfl 50 nepeAaeT b 6jiok ABH>KeHHfl 
34 peryrinpyioLHHM curHan 06 yBennHeHMM 
paccToaHMfl Me>KAy onpaBKOM 6 n BonoHnribHOM 
AOCKOM 31. OAHaKO, ecnn Hapy>KHbiM A^aMeTp 
Tpy6bi 1 oonbLue, neM TpeGyeMbiM Hapy>KHbiM 
AnaMeTp, BonoHUJibHafl AOCKa 31 
nepeMeu^aeTCfl b HanpaBneHMM onpaBKM 6. 

OCHOBHOM npMHI4Mn 3TOrO 3Qbcj3eKTa MO>KeT 
06-bflCHJRTbCfl CKOpOCTbK), npM KOTOpOM 

peAyUMpyHDT Hapy>KHbiM A^aMeTp Tpy6bi 1 . 3Ta 

CKOpOCTb 3aBMCMT Me>Kfly npOHMM OT paCCTOSIHM^ 
Me>KAY OnpaBKOM 6 M BOnOHMflbHOM aockom 31. 

Ecjim CKopocTb peAyMMpoBaHMfi nonepeHHoro 
ceneHMq OTHOCMTeribHO BeriMKa, ycTaHOBneHO, 
hto npeAeribHoe peAyi-iMpoBaHMe A^aMeTpa 
Aon>KHO 6biTb eoribLue, neM npM 6onee hm3kom 
ckopoctm (6onbLueM paccTOfiHMM Mex<Ay 
onpaBKOM m BonoHMfibHOM aockom). 

B onMcaHHOM cnoco6e AO-n>KHa 6biTb 
oSecneneHa B03MO>KHOCTb AonoriHMTeribHOM 
yea a km Tpy6bi 1 nocne Toro, KaK OHa noKMAaeT 
KarmopoBOHHoe OTBepcTMe 32. 3to AOBonbHO 
M3BecTHaa CMTyai^Mfi, npM kotopom JierKO 

OCyil^eCTBMTb TaKyfO B03MO>KHOCTb C TeM, HTOGbl 
MO>KHO 6blflO nOfiyHMTb B KOHL^e-KOHI^OB 

AByxocHO opMeHTMpoBaHHyjo Tpy6y c tohhhm 
Hapy>KHbiM AnaMeTpoM. 

ConpoTMBiieHne, co3AaBaeMoe 
BonoHMfibHOM aockom npoxo>KAeHMK) Tpy6bi 1 , 
TaioKe MO>KeT 6biTb BbiroAHO Mcnonb30BaHO a^i^ 
nonyneHMfl Tpe6yeMOM AByxocHOM opMeHTai_i,MM. 
XoTfl gto opMeHTMpoBaHne ocyLAecTBn^eTCfl no 
cymecTBy b to BpeMfi, KorAa Tpy6a 1 npoxoAMT 
no onpaBKe, ycTaHOBneHO, hto aKCMaribHoe 
pacT^xeHMe Tpy6bi 1 Ha nyTM Me>KAy 

BOJIOHMflbHOM AOCKOM 31 M H3Tfl>KHblM 
yCTpOMCTBOM 10 MMeeT BflMflHUe Ha 

OKOHHaTenbHO M3roTOBneH Hy hd Tpy6y 1, Aa>Ke 
ecriM Tpy6a 1 3HaHMTeribHO xonoAHee Ha stom 
nyTM, neM b npou,ecce n poxo>KAe h m ^ no onpaBKe 
6. B nacTHOCTM, Tpy6y 1 moxho 
cooTBeTCTByfou^MM o6pa30M oxna>KAaTb Ha nyTM 

Me>KAy OnpaBKOM 6 M BOJIOHMJIbHOM aockom 31 

nyTeM perynMpoBaHMS oxna^afoii^ero 
ycTpoMCTBa 25. TorAa 6onee oxna>KAeHMe 
npMBOAMT k yBeriMHeHMio COnpOTMBJieHMfl, 
co3AaBaeMoro bojioh MJibHOM aockom 31 . 3to 
M3MeHeHMe conpoTMBneHM^ b coneTaHMM c 
TflroBbiM ycujiMeM, OKa3biBaeMbiM Ha TpyGy 1, 
npMBOAMT k M3MeHeHMfo oceBoro MJ1M 
aKCManbHoro pacTfiKeHMFi b Tpy6e 1 . 3tot 
cnoco6 M3MeHeHM?i oceBoro pacTfi>KeHMfi b 
Tpy6e 1 mo>kho BbiroAHO Mcnonb30BaTb ati^ 
nonyneHMfl paccMOTpeHHOM AByxocHOM 
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opueHTauMM. 

(Dopwiyna i/i3o6peTem/m: 

1. Cnocoo" M3roTOBneHMjq AByxocHo 
opueHTupoBaHHoPi Tpy6bi M3 TepMonnacTMHHoro 
MaTepnana, npn kotopom SKcrpyflnpyioT Tpycy 
co CTeHKOM M3 TepMonnacTi/iHHoro MaTepnana, 
oxna>KflaK)T yKa3aHHyio Tpyoy nepBbiM 
oxna^afOLL^M ycTpowcTBOM, pacnono>KeHHbiM 
nocne 3KCTpy,qepa, ao TeivinepaTypbi 
opueHTai^MM, npn kotopom ocyunecTBJifleTca 
AByxocHaa opneHTau,nfl TepMonnacTi/MecKoro 
MaTepfiana, n HacawwBafOT yKa3aHHyio Tpycy Ha 
onpaBKy nocne nepBoro oxna^afoiijero 
ycTpoficTBa, KorAa Tpyoa HMeeT yKa3aHHyio 
TeMnepaTypy opneHTau,nn, 3a cneT npnrio>KeHMfl 
TaroBoro ycuriMFi k Tpyoe TfiroBbiM ycTpowcTBOM, 
pacnono>KeHHbiM nocne onpaBKH, Ana 
npeoAoneHun conpoTMBneHna, 
npoTMBOAeMCTByfOLAero yKa3aHHOMy 

Haca>Ki/i BaHUKD Tpy6bi Ha onpaBKy, npn kotopom 
ncnonbsytoT yKa3aHHyHD onpaBKy, 3aKpennaeMyfo 
HenoABHXHO Ha yKa3aHHOM SKCTpyAepe 
nocpeACTBOM HaTfl>KHoro sneiweHTa n 
coflep>KaLL^yK) pacu_inpaK)Lnyfo ceKi^njo, KOTopaa 
o6pa3yeT paciunpeHne no OKpy>KHOCTi/i Tpy6bi, v\ 
npn kotopom AononHMTenbHO oxna>KAaK)T 
yKa3aHHyfo Tpy6y BTopbiM oxna>KAaK)LHMM 
ycTpoMCTBOM, pacnonoxeHHbiM nocne 
pacLunpflfomeCi ceKL^i/i, yKa3aHHOM onpaBKi/i, 
OTnuHaHDLU.MMCfl TeM, hto AononHMTenbHO 
ocyLAecTBnsioT perynnpoBaHi/ie conpoTUBneHna , 
npoTHBOAeMCTByHDLAero Haca>KHBaHiifo Tpy6bi Ha 
onpaBKy, no OKpy>KHOCTH Tpy6bi c noMOLUbto 
p^fla HHflMBMflyanbHO ynpaBnaeMbix 
perynnpyHDii^MX conpoTMBneHne cpeACTB, 
ycTaHOBneHHbix B&nw3n onpaBKH. 

2. Cnocoo" no n.1, OTnMHafOLi^MMca TeM, hto 
AononHmenbHO ocyLL^ecTBnaroT perynnpoBaHne 
TeivinepaTypbi no OKpy>KHOCTH Tpy6bi Me>KAy 
yKa3aHHbiM nepBbiM oxna>KflaHDLHMM 

yCTpOMCTBOM M yK33aHHOL1 paCLJJMpFIHDLAeM 

ceKL4neM c noMOLAbfo p^Aa MHAHBHAyanbHO 
ynpaBn^eMbix HarpeBaTenbHbix sneivieHTOB. 

3. Cnocoo~ no n.2, OTnMHafOLAMMca TeM, hto 
MHAMBHAyanbHO ynpaBnaeMbie HarpeBaTenbHbie 
aneMeHTbi pacnonararoT BHyTpn yKa3aHHoCi 
onpaBKM c pacnpeAeneHweM i/ix no OKpy>KHOCTH 
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onpaBKH. 

4. Cnoco6 no n.2, OTnuHaHDLAMMCfl TeM, hto 
HHAUBMAyanbHO ynpaBnaeMbie HarpeBaTenbHbie 

SneMeHTbl flBnfllOTCfl B03AyUJHblMH 3>KeKTOpaMH, 

pacnpeAeneHHbiMn no OKpy>KHOCTH TpyGbi 
B6nn3M yKa3aHHOM onpaBKH. 

5. Cnocoo" no n.4, OTnuHaHDLHHMCfi TeM, hto 
Ka>KAbii?i B03AyLUHbii?i axeKTop BKmonaeT 
BeHTunfrrop m HarpeBaTenb. 

6. Cnocoo" no n.2, OTnunaraLHHMCfl TeM, hto 
AononHMTenbHO npuKnaAbiBaioT TflroBoe ycunwe 
k Tpyoe nepeA pacLUHpflioLnew ceKi^neM 
yKa3aHHOM onpaBKH n nocne yKa3aHHoro 
nepBoro oxna>KAafOLAero ycTpoficTBa 
nocpeACTBOM TonKaiomero ycTpoMCTBa, 
AeMCTByioLi^ero Ha Tpyoy CHapyxM, npi/ineM 
HHAUBMAyanbHO ynpaBnaeMbie HarpeBaTenbHbie 
aneMeHTbi pacnono>KeHbi Me>KAy yKa3aHHbiM 

TOn KafOLI^MM yCTpOMCTBOM M yKa33HHOM 

onpaBKOM. 

7. Cnoco6 no nio6oMy M3 npeALuecTByiOLAUX 
nyHKTOB, OTnnHafOLU,i/ikicfl TeM, hto nocne 
yKa3aHHOM onpaBKH Ha paccTo^HMM ot Hee 
yKa3aHHaa Tpy6a npoxoAUT nepe3 
Kann6poBOHHoe OTBepcTue, orpaHnneHHoe 
Kann6poBOHHbiM ycTpoPicTBOM, npuneM 
Kann6poBOHHoe OTBepcTue ocyLnecTBnaeT 
yMeHbLueHne Hapy>KHbix pa3MepoB yKa3aHHoPi 
Tpy6bi, npn 3tom paccTO^Hne Me»<Ay 
Kann6poBOHHbiM OTBepcTneM m yKa3aHHOM 
onpaBKOM perynMpyHDT b 3aBncnMOCTixi ot 
BHeiuHnx pa3MepoB yKa3aHHoCi TpySbi, 
3aMepaeMbix nocne KannSpoBOHHoro OTBepcTMfl. 

8. Cnoco6 no n.7, OTnnnaK)LHHMC?i TeM, hto 
oh Mcnonb3yeTC?i An?i n3roTOBneHHJR Tpy6bi 
3aAaHHoro Hapy>KHoro pa3Mepa, npi^neM 
yKa3aHHoe paccTO?iHMe Me>KAy yKa3aHHbiM 

Kann6pOBOHHblM OTBepCTHeM l/l yK33aHHOM 

onpaBKOM yBennHUBaioT, ecnn Hapy>KHbie 
pa3Mepbi, 3aMepeHHbie nocne yKa3aHHoro 
Kann6poBOHHoro OTBepcTue, MeHbiue yKa3aHHbix 
saAaHHbix Hapy>KHbix pa3MepoB, m yKa3aHHoe 
paccTOAHi/ie Me>KAy yKa3aHHbiM Kann6poBOHHbiM 

OTBSpCTMSM M yKa3aHHOM onpaBKOM yMeHbLUatOT, 

ecnn Hapy>KHbie pa3Mepbi, 3aMepeHHbie nocne 
yKa3aHHoro Kann6poBOHHoro OTBepcTMfl, 
6onbLue yKa3aHHbix 3aAaHHbix Hapy>KHbix 
pa3MepoB. 
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